Modification of the retinoic acid signaling pathway by the catalytic subunit of protein kinase-A.
Retinoic acid receptors (RARs) are ligand-activated nuclear transcription factors that belong to the steroid-thyroid hormone receptor superfamily. We have used the transient transfection of a retinoic acid-responsive reporter plasmid (RARECAT) to investigate the potential interactions between the retinoic acid (RA) and cAMP signaling pathways. Cotransfections of expression plasmids for the catalytic (C) subunits of cAMP-dependent protein kinase with RARECAT showed ligand-independent activation in both CV-1 and HeLa cells and a further 2-fold increase in RARECAT activity in the presence of RA. In CV-1 cells, cotransfections of the expression plasmids for RAR and the C-subunits produced increases in RARECAT activity (12- and 8-fold in the absence of ligand and 21- and 15-fold in the presence of RA for the C alpha- and C beta-isoforms, respectively). Cotransfections of both the C beta-subunit and RAR expression plasmids in HeLa cells produced 22- and 114-fold increases in RARECAT activity in the absence and presence of RA, respectively. These results provide evidence to suggest that the RA and cAMP signaling pathways are coupled, and signaling cross-talk may occur through the direct phosphorylation of RARs by the C-subunit as indicated by in vitro phosphorylation of the receptor.